myocardial infarction, MINOCA, the rapture of the head of postmedial papillary muscle, mechanical complications of myocardial infarction, acute mitral regurge.
Case study
A 74-year-old female patient was treated for arterial hypertension, adult-onset diabetes, and paroxysmal atrial fibrillation. After implanting a dual-chamber cardiac pacemaker, as a result of second degree atrioventricular block, she was admitted to the Cardiology Ward with expanded pulmonary edema and low arterial blood pressure. Five days earlier the patient had reported coronary pain in the chest.
Following admission the patient's condition was generally severe with dyspnea at rest, which required passive oxygen therapy, but without chest pain.
Physical examination showed: arterial blood pressure of 90/60 mm/Hg (in spite of using pressor amines), normal heart rate (60/min), auscultatory loud systolic murmur above the heart apex radiating to the left axillary fossa and scapula, features characteristic for pulmonary congestion (class IV according to Killip and Kimball), blood oxygen saturation 79%, mild swelling of lower legs, normal body temperature. Laboratory investigation indicated highly elevated levels of troponin T, N-terminal-pro B type natriuretic peptide (NT-proBNP) and C reactive protein (CRP). Then, the electrocardiogram showed atrial fibrillation, and left bundle branch block with periodic and effective ventricular pacing. The indicative bedside transthoracic echocardiogram (TTE) presented lowered systolic function of the left ventricle muscle (EF about 40%) with hypokinesis of the inferolateral, inferior, and lateral walls, as well as presence of hemodynamically significant mitral regurgitation due to prolapse of the posterior valve leaflet. As a matter of urgency, the diagnostics were extended to transe-sophageal echocardiogram (TEE), which confirmed prolapse of a flail lateral mitral valve cusp with part of the head of the papillary muscle, attached with chordae tendineae, and with no additional structures which may have suggested infective endocarditis [2] . The patient requireds intubation and mechanical ventilation with the help of a respirator. Coronary angiography detected no abnormality in coronary arteries. An intra-aortic balloon pump was introduced using the one-step method.
Next, after the cardiosurgical consultation the patient was immediately transferred to the local Cardiosurgical Clinic, where mitral valve replacement was successfully performed (Perimount Magna Mitral Ease [MVR] 29 mm -biological valve). As a result of lack of vegetation in the valve and subvalvular apparatus site, the necrotic area of the head of the postmedial papillary muscle was stated diagnosed intraoperatively. As the image of coronary vessels presented no abnormality, the blood culture and a part of papillary muscle were sampled in order to conduct histopathology. The results ultimately excluded infective endocarditis. During further hospitalization, the patient was gradually rehabilitated, and on the 12th day after the surgery she was transferred to the Cardiological Rehabilitation Department.
Discussion
The percentage of patients hospitalized as a result of myocardial infarction who on coronarography were not observed to have significant stenosis (>50%) was respectively 7-23% of women and 6-12% of men. The pathomechanism of this disorder is not entirely clear, and some of its potential causes are: a coronary vessel spasm, spontaneous lysis of a clot, myocarditis, and coronary microvasculature spasm (cardiac syndrome X). Patients suffering from this disorder can be characterized by the following features: female gender, young age, lack of diseases predisposing to coronary disease development (arterial hypertension, adult-onset diabetes, hypercholesterolemia, obesity), and lack of family history. The prognosis in the case of MINOCA is usually good; rarely there is a possibility of cardiac failure, dangerous ventricular arrhythmias, mechanical complications, or death [1, 3, 6] . One of the most common complications of myocardial infarction is the rupture of the head of the papillary muscle, which leads to acute mitral regurgitation. It occurs in about 1% of patients mostly on the 2nd to 7th day of infarction, usually on the inferior wall, among elderly women with single-vessel coronary disease suffering from diabetes. Preponderantly the posteromedial papillary muscle becomes damaged (6-12 times more often); unlike the anterolateral one, it is vascularised only in one coronary artery (a branch of the posterior descending right coronary artery in 95% of cases, or more rarely the third marginal artery branching off from the circumflex artery) [4, 5, 8] . The basic treatment in acute mitral regurgitation caused by ischemic papillary muscle rupture is surgery. The aim of the pharmacological treatment is to stabilize and prepare the patient for the procedure. It mainly lowers the afterload and in consequence it reduces mitral reversal of blood flow. In order to achieve that, vasodilators (e.g. glycerol trinitrate, sodium nitroprusside) and loop diuretics are used. The therapy is limited by coexisting low blood pressure; therefore, introducing inotropic drugs (dopamine, noradrenaline) and mechanical support for the left ventricle (intra-aortic balloon pump or the Impella device) are crucial [7, 11] . The surgical treatment is mainly based on replacing the mitral valve with a mechanical prosthesis. An attempt to repair a dysfunctional valve is rare, as it is difficult to work in the necrotic area [9, 10] . The key is to angioCT -computed tomography angiography; MRI -magnetic resonance imaging; SPECT -single-photon emission computed tomography; CFR -coronary flow reserve; PET -positron emission tomography; IVUS -intravascular ultrasound; OCT -optical coherence tomography; CCBs -calcium channel blockers; HA -hypertonia arterialis, DM-2 -diabetes mellitus type 2
Mechanism
Cause Diagnostics Treatment diagnose the condition correctly, as in case of lack of treatment in patients suffering from it the mortality reaches 100%.
Summary
The prognosis of myocardial infarction with no significant changes in coronary arteries is usually good, and life-threatening complications are unlikely to occur. However, myocardial necrosis may cause mechanical damage to the myocardium even when the coronary vessels are unobstructed. The pathomechanism of cardiac infarction in the case described above is not entirely clear. The most probable cause, due to the history of atrial fibrillation, is an embolism which lysed spontaneously. Extending the diagnostics (with OCT, CFR, IVUS, MRI) during hospitalization in order to establish MINOCA etymology was not possible because of the patient's general condition, and some additional tests (PET, SPECT) are not available in the hospital. If there is no possibility to stabilize the patient pharmacologically, the intra-aortic balloon pump (IABP) and a respirator are effective temporary procedures which help a patient to receive proper causal treatment. In the available literature there is no description of mechanical complications in this type of acute coronary syndrome.
